Abstract. We discuss here 4-cordial labeling of some standard graph families. We prove that wheels, fans and friendship graphs are 4-cordial. We also prove that gear graph, double fan and helm admit 4-cordial labeling.
Introduction
Throughout this work, by a graph we mean finite, connected, undirected, simple graph G = (V (G), E(G)) of order |V (G)| and size |E(G)|. Definition 1.1. A graph labeling is an assignment of integers to the vertices or edges or both subject to certain condition (s) . If the domain of the mapping is the set of vertices(edges) then the labeling is called a vertex labeling(an edge labeling).
According to Beineke and Hegde [1] , labeling of discrete structure is a frontier between graph theory and theory of numbers. A latest survey on various graph labeling problems can be found in Gallian [2] .
INTRODUCTION

Throughout this work, by a graph we mean finite, connected, undirected, simple graph G=(V(G), E(G)) of order │V(G)│
and size │E(G)│.
Definition 1.1. A graph labeling is an assignment of integers to the vertices or edges or both subject to certain condition(s). If the domain of the mapping is the set of vertices (edges) then the labeling is called a vertex labeling(an edge labeling).
The most recent findings on various graph labeling techniques can be found in Gallian [1] . We note that if A= <Z k , + k > that is additive group of modulo k then the labeling is known as k-cordial labeling.
Definition 1.2. Let < A, * > be any Abelian group. A graph G=(V(G), E(G)) is said to be
The concept of A-cordial labeling was introduced by Hovey[3] and proved the following results.
• All the connected graphs are 3-cordial.
• All the trees are 3-cordial and 4-cordial. 
4-CORDIAL LABELING OF STAR, BOOK AND FAN RELATED GRAPHS
Abstract:
We discuss here 4-cordial labeling of three graphs. We prove that Splitting Graph of the star graph and triangular book graph are 4-cordial. We also prove that one point union of fan graph f 3 is 4-cordial.
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INTRODUCTION
T HROUGHOUT this work, by a graph we mean finite, connected, undirected, simple graph G = (V (G), E(G)) of order |V (G)| and size |E(G)|.
Definition 1.1.
A graph labeling is an assignment of integers to the vertices or edges or both subject to certain condition(s). If the domain of the mapping is the set of vertices(edges) then the labeling is called a vertex labeling(an edge labeling).
A latest survey on various graph labeling problems can be found in Gallian [1] . Definition 1.2. Let < A, * > be any Abelian group. A graph G = (V (G), E(G)) is said to be A-cordial if there is a mapping f : V (G) → A which satisfies the following two conditions when the edge e = uv is labeled as
Where v f (a)=the number of vertices with label a; v f (b)=the number of vertices with label b; e f (a)=the number of edges with label a; e f (b)=the number of edges with label b.
We note that if A =< Z k , + k >, that is additive group of modulo k then the labeling is known as k-cordial labeling.
Here we consider A =< Z 4 , + 4 >, that is additive group of modulo 4.
The concept of A-cordial labeling was introduced by Hovey [4] .
Youssef [10] proved the following results.
• The complete graph K n is 4-cordial ⇐⇒ n ≤ 6.
• The complete bipartite graph K m,n is 4-cordial ⇐⇒ m or n ≡ 2(mod4).
• The graph C 2 n is 4-cordial ⇐⇒ n ≡ 2(mod4).
In [5] , [6] Kanani and Modha proved various results related to 5-cordial and 7-cordial labeling. Kanani and Rathod[7] proved the following results.
• All the Wheels W n , fans f n , friendship graphs F n and Helms H n are 4−cordial.
Here we consider the following definitions of standard graphs.
• The Splitting Graph of graph G is obtained by adding to each vertex v a new vertex v such that v is adjacent to every vertex which is adjacent to v in G in Original Research Article
Introduction
In this research article, by a graph we mean finite, connected, undirected and simple graph G = (V (G), E(G)) of order |V (G)| and size |E(G)|. Here we discuss V4-cordial labeling of standard graphs which are obtained by using some graph operations. 
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Abstract-For an Abelian Group < A, * > a graph G = (V(G), E(G)) is said to be A-cordial if there is a mapping f:V(G)→A which satisfies the conditions |v f (a)-v f (b)|≤1 and |e f (a)-e f (b)|≤1, for all a,b v A, when the edge e=uv is labeled as f(u)*f(v). Where v f (a) is the number of vertices with label a and e f (a) is the number of edges with label a. If we consider an Abelian Group < A,* >=< Z k , + k > then it is called k-cordial labeling. In this research paper we proved that Z-P n , braid graph B(n), triangular ladder TL n and irregular quadrilateral snake I(QS n ) are 4-cordial for all n.
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I. INTRODUCTION
In this research paper we consider finite, connected, undirected and simple graphs. In the graph G=(V(G),E(G)) the cardinality of the vertex set is called order of G and the cardinality of the edge set is called the size of G. They are denoted by |V (G)| and |E(G)| respectively. In Graph Labeling we assign numerical values to vertices or edges or both subject to certain conditions. Definition 1.1 Let < A, * > be any Abelian group.
A graph is said to be A-cordial if there is a mapping f:V(G)→A which satisfies the following two conditions when the edge e=uv is labeled as
for all a,bvA, Where, v f (a)=the number of vertices with label a; v f (b)=the number of vertices with label b; e f (a)=the number of edges with label a; e f (b)=the number of edges with label b. We note that if A=< Z k , + k > that is additive group of modulo k then the labeling is known as kcordial labeling.
Here, we consider < Z 4 , + 4 > that is additive group of modulo 4 then the labeling is known as 4-cordial labeling.
The concept of A-cordial labeling was introduced by Hovey [3] and proved the following results:
• All the trees are 3-cordial and 4-cordial.
• Cycles are k-cordial for all odd k.
Youssef[10] obtained the following results:
•
• K n is 4-cordial ↔ n ≤ 6.
• C n 2 is 4-cordial↔ n≢ 2(mod4).
• K m,n is 4-cordial ↔ m or n≢ 2(mod4).
Rathod and Kanani[4] proved the following results:
• All the wheels W n are 4-cordial.
• All the fans f n are 4-cordial.
• All the friendship graphs F n are 4-cordial.
• All the gear graphs G n are 4-cordial.
• All the double fans Df n are 4-cordial.
• All the helms H n are 4-cordial.
Rathod and Kanani[5] also proved the following results:
• The middle graph M(P n ) of path Pn is 4-cordial.
• The total graph T(P n ) of path Pn is 4-cordial.
• The splitting graph S'(P n ) of path is 4-cordial.
• The square graph P n 2 of path P n is 4-cordial.
• The triangular snake TS n is 4-cordial.
In[6] Rathod and Kanani have derived the following results:
• The square graph of Path P n 2 is k-cordial.
• The pan graph C n +1 is k-cordial for all even k and n = k + j, 0≤ j ≤ k -1.
• The pan graph C n +1 is k-cordial for all even k and • Complete graph K n is V 4 -cordial if and only if n < 4.
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• The n-star K 1,n is V 4 -cordial for all n. M. Seenivasan and A. Lourdusamy [6] proved the following results.
• If G is an Eulerian graph with q edges, where q≡ 2(mod4), then G has no V 4 -cordial labeling.
• If f be a V 4 -cordial labeling of a graph G with p ≥ 4 and uv be an edge of G such that f(u) = 0 and f(u) ≠ f (v) . Then the graph G' obtained from G by replacing the edge uv by a path of length five is V 4 -cordial.
V 4 -cordial Labeling of Some Alternate Triangular Snake Related Graphs N. B. Rathod * and K. K. Kanani Abstract-Let < A, * > be any Abelian Group. A graph G = (V (G), E(G)) is said to be A-cordial if there is a mapping f : V (G) → A which satisfies the conditions |vf (a)−vf (b)| ≤ 1 and |ef (a)−ef (b)| ≤ 1, for all a, b ∈ A, when the edge e = uv is labeled as f (u) * f (v). Where, vf (a) is the number of vertices with label a and ef (a) is the number of edges with label a. Here, we consider an Abelian Group < A, * >=< Z2 × Z2, +2 >=Klein-four Group. An Alternate Triangular Snake is a graph obtained from path Pn by replacing every alternate edge of path with cycle C3. In this research paper we proved that alternate triangular snake AT Sn, alternate double triangular snake AD(T Sn) and alternate triple triangular snake AT (T Sn) are V4-cordial for all n.
Index Terms-Abelian Group; V4-cordial Labeling; Triangular Snake; Alternate Triangular Snake; Double Triangular Snake; Alternate Double Triangular Snake; Alternate Triple Triangular Snake.
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I. INTRODUCTION
T he graphs considered in this research paper will be finite, connected, undirected and simple. In the graph G = (V (G), E(G)) the cardinality of the vertex set is called order of G and the cardinality of the edge set is called the size of G. Here, |V (G)|=order of G and |E(G)|=size of G. In any Graph Labeling Technique, the vertices and edges are assigned, values subject to certain conditions, have often been inspired by their uses. (
Where v f (p)=the number of vertices with label p; v f (q)=the number of vertices with label q; e f (p)=the number of edges with label p; e f (q)=the number of edges with label q.
The concept of V 4 -cordial labeling was introduced by Adrian Riskin [8] and in the same paper he proved the following results:
• Complete graph K n is V 4 -cordial if and only if n < 4.
• The n-star K 1,n is V 4 -cordial.
M. Seenivasan and A. Lourdusamy[9] proved the following results:
• If G is an Eulerian graph with q edges, where q ≡ 2(mod 4), then G has no V 4 -cordial labeling.
• If f be a V 4 -cordial labeling of a graph G with p ≥ 4 and uv be an edge of G such that f (u) = 0 and f (u) = f (v). Then the graph G ′ obtained from G by replacing the edge uv by a path of length five is V 4 -cordial.
• The path P 4 and P 5 are not V 4 -cordial.
• All trees except P 4 and P 5 are V 4 -cordial.
• The cycle C n is V 4 -cordial if and only if n = 4 or 5 or n ≡ 2(mod 4).
Oliver Pechenik and Jennifer Wise [7] proved the following results:
• The complete bipartite graph K m,n is V 4 -cordial if and only if m and n are not both congruent to 2(mod 4).
• The path P n is V 4 -cordial unless n ∈ {4, 5}.
• The cycle C n is V 4 -cordial if and only if n / ∈ {4, 5} and n ≡ 2(mod 4).
• All ladders P 2 × P k are V 4 -cordial, except P 2 × P 2 .
• The prism P 2 × C k is V 4 -cordial if and only if k ≡ 2(mod 4).
Rathod and Kanani[5] proved the following results:
• The crown graph C n K 1 is V 4 -cordial for all n.
• The armed crown AC n is V 4 -cordial for all n.
• The pan graph C +1 n is V 4 -cordial for all n.
• The corona graph C n mK 1 is V 4 -cordial for all n and m. We note that if A=< Z k ,+ k >, that is additive group of modulo k then the labeling is known as k-cordial labeling.
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Introduction
In this article we consider only finite, connected, undirected and simple graph G = (V
(G), E(G)).
We denote |V (G)| = total number of vertices and |E(G)| = total number of edges.
Definition 1.1.
A graph labeling is an assignment of numbers to the vertices or edges or both subject to certain condition(s).
To understand more about graph labeling as well as bibliographic references we refer Gallian [1] . In this research paper authors investigate a necessary condition for an Eulerian graph to be V4-cordial. They also proved that all trees except P4 and P5 are V4-cordial and the cycle Cn is V4-cordial, n ≠4 or n does not congruent to 2(mod4). Evaluation of Paper:
Positive Aspects:
(i) All the figures are very nicely drawn so any one can understand easily. (ii) The proof of Theorem 2.4 "Let f be a V4-cordial labeling of a graph G with P4 and uv be an edge of G such that f(u) = 0 and f(u) = f (v) ." is very useful to find some more graphs which admits V4-cordial labeling and also this proof can be used for finding V4-cordiality of generalized graph of any graph.
Negative Aspects:
(i) The proof of Lemma 2.6 "If all trees on 4m vertices are V4-cordial then all trees on 4m+1, 4m+2, 4m+3 vertices are also V4-cordial." contains very less explanation and not given any illustration so it's very difficult to understand. (ii) The proof of Theorem 2.7 "All trees except P4 and P5 are V4-cordial." is divided into two cases. In each case the explanation is difficult and authors are not given any illustrations so it is very difficult to understand the proof.
Discrepancy:
In Corollary 2.3 "The cycle Cn is not V4-cordial, where n≡2(mod 4), the generalized Peterson graph P(n,k), where n ≡2(mod 4) and Cm×Cn, where m and n are odd are not V4-cordial." there is no given any proof about V4-cordiality of Peterson graph P(n,k) and
Cm×Cn.
Further comments: (i) The authors use V4-cordiality and this labeling is such a nice combination of group theory and graph theory. This labeling can be use in application of abstract algebra in graph theory. (ii) The authors give the proof of V4-cordial labeling of standard graphs Path and cycle. By using these graphs there may be found more graphs which may contain V4-cordiality. (iii) Authors should have to give some illustration so anyone can understand. In this paper authors proved all ladders P2×Pk and all prisms P2×Ck are V4-cordial. These graphs ladders and prisms are obtained by operation on standard graphs, which is very hard, but the authors make it very easy.
Review of a Research Paper entitled, "Generalized Graph
Negative Aspects:
(i) In Theorem 3.4 authors proved that the path Pn is V4-cordial unless n =4, 5. They proved this result by induction on n. But in 2009 Seenivasan and Lourdusamy [4] have been already proved that all trees except P4 and P5 are V4-cordial and path Pn is one type of tree.
